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CLAIMS 



What is claimed is: 
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L — Ar- iiietliud ror high accuracy media positio mng in a swath print 
comprising: 

^mounting a computer-controlled printing element for ^jaa[6vement along a 
swath axis for swath printing of an image on a print me^: 

moving the printing element along the swajhr^xis and printing at least a 
. portion of a swath of the image on the print m^ium; 

sensing the position of an edge of tile just printed portion of said image 
which is nominally aligned with the sc^n axis; 

providing relative motion b^ween the print medium and the printing 
element to accurately position ttte printing element in dependence on the sensed 
position of the edge of the hist printed portion of the image. 



2. The method >of Claim 1 wherein said step of providing relative motion 
is carried out on the /fly as the portion of the image is being printed and the print 
element is moving^ in the scan axis. 



3. Th/ method of Claim 1, further comprising: 

activating a media advance mechanism to provide a nominal advance 
movement between the printing element and the print medium to position for a 
fresh swath; 

moving the printing element along the swath axis to print at least a portion 
of thfe fresh swath; and 

/ wherein the step of pr(J)viding relative motion to accurately position the 
printing element in relation jlo the print medium is carried out between printing 
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"^■'-^r-The-TTxeihod of Claim 1 wnerein saiS step Of providing relative iiioiiyu^ 
between the print medium and the printing element is performed simpMneously 
with the step of moving the printing element along the swath ^p^o print at least 
a portion of the fresh swath. >^ 

5. The method of Claim 1 wherein: 

said providing relative motion betweejr :he print medium and the printing 
element is performed after printing a sv^^^ and before said moving the printing 
element along the swath axis to printyat least a portion of a next swath. 

6. The method of Claim^ wherein providing relative motion between the 
print medium and the printing element to accurately position includes: 

moving the printing /element in a direction transverse to the swath axis. 

7. The method^ of Claim 6 wherein said step of mounting said printing 
element includes mcointing the printing element in a movable carriage, and said 
moving the printing element in a direction transverse to the swath axis includes: 

positioning an actuating element between the printing element and the 
carriage; and / 

driving the actuating element to move the printing element to obtain the 
accurate positioning. 

H. The method of Claim 6 wherein said step of mounting the printing 
elemem includes mounting the printing element in a carriage for sliding 
movement along a slider rod, and said moving the printing element in a direction 
transverse to the swath axis includes: 

/ positioning an actuating element between the slider rod and the carriage; 
ana / 
/ ^^-driving— rtie-.^-actuating element to move the carriage and the printing 
Mement to obtain the accu?ate^ositioning. 
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""9^ The method ot Claim 0 wherein said step of mounting Llie piiutiTig- 
element includes mounting the printing element in a carriage fop^-sTiding 
movement along a slider rod, and said moving the printing elemer^t-^ a direction 
transverse to the swath axis includes: 

positioning an actuating element between >^e slider rod and a 
corresponding slider supporting structure; and 

driving the actuating element to moye the slider rod and with it the 
carriage and the printing element to obtain the accurate positioning. 

10. The method of Claim 1/wherein the step of providing relative motion 
between the print medium ana the printing element includes incrementally 
moving the print medium inyd direction transverse to the scan axis. 

11. The method/ of Claim 1 wherein the printing element includes an 
ink-jet pen. / 

12. The method of Claim 1 wherein the printing element includes a 
plurality of ink-iet pens mounted in a carriage, and wherein said step of providing 
relative motion between the print medium and the printing element includes: 

mounting an actuating element between each said printing element and 
said carriaae; and 

actqating each of said actuating elements to move the respective printing 
elements / in a direction transverse to the swath axis. 

/l3. A swath printer, comprising: 
/ a computer-controlled printing structure; 

/ a carriage for holding the printing structure, said carriage mounted for 
movement along a swath axis at a print area for swath printing of an image on a 

prinu medium;^- 

/ /^carriage drive system for driving the cafriage^long the swath axis; 
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"^ir-opr ical sensor system mounied t o t he caiiiag e for scn3in g-tbe-4K)5ition 
of an edge of a just printed portion of said image which is nominally aUgnedwith 
the scan axis; 

a media advance system for moving the print media^ along a media path 
and past the print area; 

a fine positioning system for providing incr^ental relative motion between 
the print medium and the printing element/to accurately position the printing 
element in relation to the print medium in dependence on the sensed position of 
the edge of the just printed portion of the image. 



14. The printer of Claifn 13, wherein said fine positioning system is 
actuated to provide relative rafotion to accurately position the printing element in 
relation to the print medium between printing successive swaths. 

15. The printed- of Claun 13, wherein said fine positioning system is 
actuated to provide relative motion to accurately position the printing element in 
relation to the prig(i medium simultaneously as the printing structure is moved 
along the swath ^^is. 

16. The/printer of Claim 13 wherein said fine positioning system provides 
relative motion between the print medium and the printing element by moving 
the printing element in a direction transverse to the swath axis. 



17. /rhe printer of Claim 16, wherein said fine positioning system includes 
an actuating element between the printing structure and the carriage to move the^ 
printing ^ructure to obtain the accurate positioning. 

The printer of Claim 16, wherein said carriage is mounted for sliding 
movement along a^Udei-xod-mounted_to a slider rod support structure, and saif 
fine po^itioiflng system includes an actuating eienTenU4isposed betweenjjie^der 
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and Hit; slr der rod su pport structure Lu move t h e 
carriage and the printing element . 



19. The printer of Claim 16, wherein said carriage is^ounted for sliding 
movement along a slider rod, and said fine posid0ning system includes an 
actuating element disposed between the slider ro^J^nd the carriage to move the 
carriage and the printing structure to obtain ^fene accurate positioning. 



20. The printer of Claim 



wherein the fine positioning system 



^ incrementally moves the print mediimi in a direction transverse to the scan axis. 

21. The printer of Cl^mn 13 wherein the printing structure includes an 
ink-jet pen. 

22. The printer/ of Claim 13 wherein the printing element includes a 
plurality of ink-jet pens mounted in a carriage, and wherein said fine positioning 
system includes an ^tuating element mounted between each said pen and said 
carriage for movingf the respective printing elements in a direction transverse to 
the swath axis. 

23. The -printer of Claun 13 wherein said fine positioning system includes 
a piezoelectric /actuator for providing the incremental relative motion. 



24. Tne printer of Claim 13 wherein the sensor system includes a first 
sensor mounded on a first side of the carriage and a second sensor mounted on 
a side of th^ carriage opposite the first side along the swath axis, the sensorj 
system adaptied for bidirectional sensing operation. 
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<^MAi}i Mf an imi^uH im print irif^Hinm with inV-jpf 



printi ng 
printing structure; 

advancing the print medium to position the mediurn^JdT printing a second 

swath; 

determining zones of the second swath ^^>^ich need high accuracy swath 
alignment; 

begin printing the second sv/athf 

during said printing of the s^ond swath, for those zones which need high 
accuracy swath alignment, determine the alignment errors and store in memory 
appropriate error compensaj^on values; 

after completing the printing of said second swath, calculate the next media 
advance distance basecf on the stored compensation values; and 

advancing the''^ media for the next swath to be completed. 
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26, A ijaethod for high accuracy media positioning in a swath printer, 
comprising: 

providing a print medium; 
providing a computer-controlled printing element, the printing element 
mounted ior along a swath axis to print a first swath on the print medium; 

ioving the printing element along the swath axis and printing at least a 
portion /of a swath on the print medium; 

/providing relative motion between the printing element and the print 
medii/m to position for a fresh swath; 

sensing the position of an edge of the just printed swath; 
providing relative motion between the print medium and the printing 
elerhent to accurately position for the fresh swath in dependence on the sensed 
position of the edge of the just printed swath; and 

/ moving the printing element ajrag the swath axis to print at least a portion 
of I th^^h-s wath^- 
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^""^^"ifk — The method of Claim 26 wherein said step of providing relative 
motion between the print medium and the printing element is perfbmrre3" 
simultaneously with the step of moving the printing element al^ng'tlie swath axis 
to print at least a portion of the fresh swath. 
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28. The method of Claim 26 whep^iii: 

said providing relative motiorp^tween the print medium and the printing 
element is performed after printing the first swath and before said moving the 
printing element along the s^th axis to print at least a portion of the fresh swath. 



29. The metlxod of Claim 26 wherein providing relative motion between 
the print medium/ and the printing element to accurately position for the fresh 
swath includes: 

moving the printing element in a direction transverse to the swath axis. 



3{X. The method of Claim 29 wherein said moving the printing element in 
a directibn transverse to the swath axis includes: 

positioning a piezoelectric demerit between the printing element and the 
carria]^e; and 

driving the piezoelectric elemerft to move the printing element to obtain 



